Phorbol esters and oleoyl acetoyl glycerol enhance release of arachidonic acid in platelets stimulated by Ca2+ ionophore A23187.
Washed human platelets prelabeled with [14C]arachidonic acid and then exposed to the Ca2+ ionophore A23187 mobilized [14C]arachidonic acid from phospholipids and formed 14C-labeled thromboxane B2, 12-hydroxy-5-8,10-heptadecatrienoic acid, and 12-hydroxy-5,8,10,14-eicosatetraenoic acid. Addition of phorbol myristate acetate (PMA) by itself at concentrations from 10 to 1000 ng/ml did not release arachidonic acid or cause the formation of any of its metabolites, nor did it affect the metabolism of exogenously added arachidonic acid. When 1 microM A23187 was added to platelets pretreated with 100 ng of PMA/ml for 10 min, the release of arachidonic acid, and the amount of all arachidonic acid metabolites formed, were greatly increased (average 4.1 +/- 0.5-fold in eight experiments). This effect of PMA was mimicked by other stimulators of protein kinase C, such as phorbol dibutyrate and oleoyl acetoyl glycerol, but not by 4-alpha-phorbol 12,13-didecanoate, which does not stimulate protein kinase C. However, phosphorylation of the cytosolic 47-kDa protein, the major substrate for protein kinase C in platelets, was produced at lower concentrations of PMA and at a much higher rate than enhancement of arachidonic acid release by PMA, suggesting that 47-kDa protein phosphorylation is not directly involved in mobilization of the fatty acid. PMA also potentiated arachidonic acid release when stimulation of phospholipase C by the ionophore (which is due to thromboxane A2 and/or secreted ADP) was blocked by aspirin plus ADP scavengers, i.e. apyrase or creatine phosphate/creatine phosphokinase. Increased release of arachidonic acid was attributable to loss of [14C]arachidonic acid primarily from phosphatidylcholine (79%) with lesser amounts derived from phosphatidylinositol (12%) and phosphatidylethanolamine (8%). Phosphatidic acid, whose production is a sensitive indicator of phospholipase C activation, was not formed. Thus, the potentiation of arachidonic acid release by PMA appeared to be due to phospholipase A2 activity. These results suggest that diacylglycerol formed in response to stimulation of platelet receptors by agonists may cooperatively promote release of arachidonic acid via a Ca2+/phospholipase A2-dependent pathway.